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INTRODUCTION 
Forages in Kentucky have been valued at over $700 million annually. This 
figure combines receipts from cash hay sales to indirect value from the portion of 
beef, dairy, sheep, and horse receipts that are attributable to pasture and stored 
forages. However, the key to the maintaining and even increasing the value of 
forages to Kentucky lies in Quality: A) Quality of seed B) Quality as it relates to 
sales, and C) Quality as it relates to the animal. 
Quality in seed: Starting with certified seed, quality in the seed 
will show up as yield, forage quality and stand 
persistence. 
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Quality in sales: The ability or characteristics of forage that make 
it desirable for sale. 
Quality to the animal: The ability of a forage to produce saleable 
livestock product either in a growing animal for 
slaugher, as milk, or in reproducing animals for 
production of offspring. Utilization is a critical 
component in realizing the value of forage crops 
since up to 90% of their value is produced by 
utilization by livestock. 
QUALITY IN SEED 
How many times have your heard someone say "Use certified seed of a high-
yielding, multiple pest-resistant variety?" Have you heard it enough that you believe 
it, or do you doubt the validity of the statement when the price of such seed is $3/lb 
or more? Let's take that original statement apart and examine it's components: 
Use Certified Seed. Using certified seed is the only way to be sure that the 
performance associated with the variety name ON the bag will actually be realized by 
planting what is IN the bag. Alfalfa is a cross pollinated crop which means that every 
seed is genetically a little different from the next one. Achieving a true-performing 
variety is done by isolating seed production field from other alfalfa fields. In 
addition, fields selected for the production of certified alfalfa seed must not have been 
planted for a period of years to other cultivars or "common" alfalfa seed. 
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But what if I can get a real good deal on some uncertified "NoRot" alfalfa that 
is supposedly "just as good" as certified "NoRot" or someone else's leading variety. 
The uncertified NoRot may have come from a field that still maintained its isolation 
and purity but had just not met certification standards. However, it is much more 
likely that these isolation and purity standards were violated. For example, say that 
the grower had a chance to put in a field of "Rot-A-Lot" alfalfa next to his "NoRot" 
field because it was really good for alfalfa sprouts. However, the bees carrying 
pollen will cross "Rot-A-Lot" and "NoRot" so that the NoRot now has many of the 
characteristics of "Rot-A-Lot." If these characteristics translate to lower persistence 
and yield to you, then buying uncertified seed of "NoRot" is no bargain. There is no 
assurance of performance when buying uncertified seed. 
Use a High Yielding, Multiple-Pest Resistant Variety. This part of the 
original statement is easy to carry out. Who doesn't want high yields and pest 
resistance? The University of Kentucky in cooperation with Western Kentucky 
University has been conducting yield trials with alfalfa since 1990. There are 
established sites in Lexington, Bowling Green, and Princeton, Kentucky. The latest 
data from these trials are summarized in Tables 1-5. These tables list the varieties in 
order from highest to lowest total production (for the life of the test). Yields are also 
given by cutting for 1992 and by year for each year of production. 
Statistical analyses were performed on all alfalfa yield data to determine if the 
apparent differences are truly due to variety or just due to chance. The highest 
yielding variety in each column is marked with two asterisks (**). Those varieties 
not significantly different from the highest yielding variety are marked with one 
asterisk (*). To determine if two varieties are truly different, compare the difference 
between the two varieties to the Least Significant Difference (L. S.D.) at the bottom of 
the column. If the difference is equal to or greater than the L.S.D., the varieties are 
truly different when grown under the conditions at a given location. The Coefficient 
of Variation (C.V.), which is a measure of the variability of the data, is included for 
each column of means. Low variability is desirable and increased variability within a 
study results in higher C. V. 'sand larger L.S.D. 's. 
In spite of late freezes which frosted back topgrowth at all locations, five 
cuttings were made from each established test in 1992. Due to the cool September 
and dry October, regrowth after the September harvest of all tests was not measurable 
and therefore no post-freezedown cuttings were made. 
Yields of the 1990 seeding at Lexington declined visibly during 1992 due to a 
complex of crown rot organisms. Regrowth after the July 14 harvest was poor 
leading to further stand decline due to weed infestation. To promote maximum 
recovery, no harvest was taken between July 14 and September 10. In spite of the 
long harvest interval, stands of several varieties were rated visually as having less 
than 50% ground cover on September 29 (Table 1). Generally, those varieties with 
higher percent ground cover on September 29 were also the higher yielding varieties 
for the year, indicating that the crown rot fungi were probably affecting performance 
of varieties earlier than mid-summer when stand decline was observed. The reason 
for the sudden onset of crown rot fungi is unclear. However, the stresses of stand 
age along with late spring frosts could have weakened the stand leading to infection 
by crown rot fungi. 
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The Bowling Green tests are on soils that are naturally infested with 
Phytophthora Root Rot (PRR). In contrast, the Lexington and Princeton tests are on 
soils that are not infested with detectable levels of this disease. Varieties susceptible 
to this disease perform noticeably poorer at Bowling Green compared to the other 
locations. For example, Buffalo (which is susceptible to PRR) yielded close to 
average in all Lexington and Princeton studies, but yielded much below average at the 
two Princeton studies. Surveys by UK pathologists indicate that about one out of six 
fields are infested with PRR. 
TABLE 1. DRY MATTER YIELDS (TONS/ACRE) AND PERCENT STAND RATINGS 
OF ALFALFA VARIETIES SOWN 18 MAY 1990 AT LEXINGTON, KENTUCKY. 
VARIETY 
GARST630 
DK-135 
IMPACT 
WAMPR 
ARROW 
DAWN 
DART 
AGGRESSOR 
MAJESTIC 
B-54 
APOLLO-SUPREME 
TOP-TON 
BUFFALO 
RES I STAR 
ASSET 
5472 
CIMARRON- VR 
ALFAGRAZE 
AN STAR 
5373 
SABRE 
EXCALIBUR 
BELMONT 
WL320 
VOYAGER 
WL317 
2852 
83T27 
SARANAC·AR 
89-128 
WL225 
LIBERTY 
VS481 
HAYMARK 
MULTIKING-1 
MEAN 
c.V., X 
LS.D. 0.05 
1990 1991 1992 HARVESTS 1992 
TOTAL -IQ!A!,_ MAY11 JUN16 __.!_!dllL TOTAL 
2.66* 
2.71* 
2.73* 
2.79** 
2.68* 
2.62* 
2.62* 
2. 79** 
2.60* 
2.62* 
2.76* 
2.53* 
2.61* 
2.51* 
2.69* 
2.69* 
2. 73* 
2.57* 
2.67* 
2.60* 
2.55* 
2.64* 
2.63* 
2.70* 
2.57* 
2.68• 
2.71* 
2.63* 
2.78• 
2.75• 
2.56* 
2.72* 
2.50* 
2.36 
2.38 
2.64 
8.80 
0.33 
8.40* 
8.45** 
8.21* 
8.19* 
8.16* 
7.69* 
7.96* 
7.51 
7 .75* 
7.67* 
7.56 
7.n* 
7.65* 
7.86* 
7.45 
7.50 
7.79* 
7.31 
7.66* 
7.53 
7.42 
7. 71* 
7.45 
7.35 
7.48 
7.36 
7.47 
7.40 
7.13 
6.83 
7.06 
6.90 
6.87 
6.70 
6.56 
7.54 
7.78 
0.82 
1.47* 
1.32* 
1.38* 
1.36* 
1.30 
1.54** 
1.35* 
1.34* 
1.29 
1.34* 
1.29 
1.31 
1.30 
1.27 
1.31 
1.25 
1.13 
1.48* 
1.15 
1.26 
1.20* 
1.10* 
1.14* 
1.17* 
1.11* 
0.44* 
0.30 
0.42* 
0.37 
0.42* 
1.24** 0.46* 
1.18* 
1.13* 
1.14* 
1.18* 
1.04 
1.12* 
1.01 
1.04 
1.09* 
1.12* 
0.95 
1.07* 
0.99 
1.02 
0.42* 
0.58** 
0.43* 
0.39 
0.43* 
0.34 
0.43* 
0.31 
0.36 
0.33 
0.25 
0.39 
0.33 
0.35 
3 .11* 
2.72* 
2.94* 
2.90* 
2.83* 
3 .24** 
2.95* 
3.05* 
2.86* 
2.91* 
2.76* 
2.n• 
2.75* 
2.62 
2.76* 
2.70 
2.32 
2.94* 
2.47 
2.63 
1.35* 1.07* 0.34 2.77* 
1.17 1.02 0.17 2.37 
1.21 1.06 0.30 2.58 
1.19 0.99 0.41* 2.58 
1.24 0.97 0.32 2.53 
1.22 1.00 0.30 2.53 
1.11 0,97 0.22 2.30 
1.14 0.95 0.34 2.44 
1.18 0.86 0.16 2.19 
1.10 0.96 0.37 2.43 
1.18 0.84 0.28 2.30 
1.06 0.91 0.27 2.24 
0.97 0.87 0.24 2.08 
1.05 0.85 0.17 2.08 
1.00 0.90 0.24 2.15 
1.25 1.04 0.34 2.62 
13.31 13.28 37.11 14.63 
0.23 0.19 0.18 0.54 
1990 TOTAl INClUDES 2 HARVESTS DATED AUG03 AND SEP11. 
3-YR STANO 
TOTAL ...ill?£_ 
14.17** '75.00** 
13.88* 50.00 
13.88* 68.75* 
13.87* 62.50* 
13.67* 68. 75* 
13.55* 68. 75* 
13.52* 68. 75* 
13.35* 68. 75* 
13.21 68.75* 
13.20 62.50* 
13.08 62.50* 
13.07 56.25* 
13.00 50.00 
12.99 43.75 
12.89 62.50* 
12.88 56.25* 
12.84 50.00 
12.82 75.00** 
12.80 31.25 
12.76 56.25* 
12.74 56.25* 
12.71 43.75 
12.65 50.00 
12.64 56.25* 
12.58 62.50* 
12.57 43.75 
12.48 37.50 
12.47 
12.10 
12.00 
11.92 
11.86 
11.45 
11.14 
11.08 
12.80 
7.62 
0.89 
50.00 
31.25 
62.50* 
62.50* 
43.75 
43.75 
43.75 
50.00 
55.54 
26.36 
20.53 
1991 TOTAl INCLUDES 5 HARVESTS DATEO MAY15, JUN18, JUl23, AUG27, AND OCT29 .• 
**HIGHEST YIELDING VARIETY IN THE COlUMN. 
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TABLE 2. DRY MATTER YIELDS (TONS/ACRE) OF ALFALFA VARIETIES SOWN 
11 APR 1991 AT LEXINGTON, KENTUCKY. 
1991 1992 HARVESTS 1992 2-YR 
VARIETY TOTAL ~Y11 JUN15 JUL14 AUG13 SEP17 TOTAL TOTAL 
2833 2.68• 1.47** 2.26** 1.06** 0.79* 1.13 6.70** 9.39** 
A9004 2.52* 1.34* 1.77 0.93* 0.84* 1.17 6.05• 8.57* 
UN-72 2.68• 1.20 1.82 0.93* 0.76* 1.10 5.81 8.50* 
WL320 2.64• 0.97 1.62 1.01* 0.82* 1.37** 5.79 8.44* 
APOLLO-SUPREME 2. 76• 1.19 1.49 1.04* 0.79* 1.17 5. 67 8.43* 
ABI-9043 2.57* 1.18 1.53 1.05* 0.88* 1.21• 5.84 8.41* 
AP-8843 2 .64• 1.14 1.62 1.00* 0.75* 1.23* 5.73 8.37* 
LEGACY 2 .62* 1.09 1.80 0.95* 0.72* 1.13 5.68 8.30 
CROWN-II 2.37• 1.32• 1. 79 0.95* o. 71 1.10 5.87 8.24 
GARST645 2.22 1.22 1.55 0.99* 1. 04* 1.19• 5.98• 8.21 
DK-125 2.51* 1.22 1. 61 0.81 o.85* 1.07 5.56 8.06 
WAMPR 2.57• 1.16 1.62 0.93* 0.60 1.10 5.41 7.97 
AGGRESSOR 2.57• 0.97 1.43 0.97* 0.84* 1.18 5.39 7.96 
VENTURE 2.49• 1.11 1.40 0.91* 0.93• 1.11 5.47 7.96 
AGRIMATE 2.77•• 1.19 1.46 0.76 D. 71 0.99 5.11 7.88 
DAWN 2.47• 1.12 1.58 0.95* 0.59 1.14 5.39 7.86 
BUFFALO 2.41• 1.15 1.43 0.81 0.81• 1.13 5.33 7.75 
LIBERTY 2.70• 1.12 1.52 0.77 0.58 0.97 4.95 7.65 
WL322HQ 2.18 1.06 1.45 0.95* 0.87• 1.12 5.45 7.64 
AS-BD 2.37• 1.04 1. 67 0.85 0.60 1.06 5.22 7.60 
AS-G 2.33• 1.07 1.46 0.88 0.76• 0.97 5.15 7.48 
TERMINATOR 2.23 0.95 1.64 o. 89 0.65 1.10 5.22 7.45 
WL317 2.44• 0.99 1.45 0.82 0.62 1.11 4.99 7.43 
SARANAC-AR 2.28• 1.06 1.48 0.75 0.54 0.95 4. 78 7.05 
MEAN 2.50 1.14 1.60 0.91 0.75 1.17 5.52 8.02 
c. v.' % 14.90 12.23 13.68 13.20 30.74 11.80 10.59 9.36 
L.S.D. 0.05 0.52 0.20 0.31 0.17 0.33 0.19 0.82 1.06 
1991 TOTAL INCLUDES 4 HARVESTS DATED JULD1, AUG05, SEP09, AND OCT31. 
**HIGHEST YIELDING VARIETY IN THE COLUMN. 
* NOT SIGNIFICANTLY DIFFERENT FROM THE HIGHEST YIELDING VARIETY. 
~ABLE 3. DRY MAT.l'ER YIELDS (TONS/ACRE) OF ALFALFA VARIE~IES SOWN 
13 APR 1990 A~ BOWLING GREEN, KENTUCKY. 
VARIETY 
AGGRESSOR 
1990 
TOTAL 
4.93* 
1991 
TOTAL 
7.24* 
MAY14 
1.14* 
1992 HARVESTS 
JUN17 
1.37* 
JUL15 
1.30* 
AUG10 
0.52* 
SEPll 
0.71* 
MAGNUM-III 4.57* 7.30** 1.15* 1.27* 1.40** 0.63** 0.74** 
DART 4.80* 6.96* 1.22* 1.32* 1.26 0.52* 0.73* 
ASSET 5.09** 7.19* 1.01 1.16 1.18 0.55* 0.62 
ALFAGRAZE 4.50* 7.20* 1.30** 1.24 1.30* 0.57* 0.66* 
WL225 4.93* 7.16* 0.98 1.27* 1.18 0.53* 0.64 
CROCKETT 4.78* 7.09* 0.98 1.27* 1.22 0.56* 0.65* 
B-54 4.86* 6.71 1.16* 1.38** 1.17 0.56* 0.70* 
1992 
TOTAL 
5.05* 
5.19* 
5.05* 
4.51 
5.07* 
4.61 
4.69 
4.98* 
GARST630 4.50* 7.18* 1.02 1.23 1.31* 0.56* 0.74** 4.85* 
DAWN 4.43 6.79* 1.23* 1.37* 1.31* 0.59* 0.72* 
MAJESTIC 4.69* 6.90* 1.17* 1.31* 1.21 0.41 0.65* 
5472 4.31 7.08* 1.16* 1.22 1.28* 0.57* 0.68* 
APOLLO-SUPREME 4.55* 6.98* 1.06 1.20 1.23 0.55* 0.69* 
5373 4.54* 6.76• 1.10 1.32* 1.22 0.54* 0.71* 
WL320 4.87* 6.98* 0.85 1.18* 1.14 0.50 0.65* 
SABRE 4.72* 6.76* 1.04 1.34* 1.16 0.52* 0.63 
ARROW 4.17 7.03* 1.21* 1.26* 1.21 0.50 0.63 
89-128 4.49* 7.01* 0.88 1.24 1.16 0.51* 0.72* 
CIMARRON-VR 4.95* 6.66 0.94 1.21 1.07 0.47 0.62 
2852 4.79* 6.95* 0.80 1.12 1.11 0.44 0.64 
VS633 4.52* 7.02* 0.82 1.23 1.09 0.51* 0.60 
WAMPR 4.19 6.94* 1.01 1.23 1.19 0.53* 0.66* 
WL317 4.58* 6.82* 0.87 1.17 1.17 0.49 0.62 
BELMONT 4.43 6.60 0.99 1.27 1.13 0.49 0.65* 
HAYMARK 4.64* 6.46 0.83 1.23 1.16 0.38 0.59 
RESISTAR 4.04 6.66 1.02 1.30* 1.14 0.51* 0.58 
LIBERTY 4.27 6.73 1.01 1.10 1.02 0.57* 0.54 
ANSTAR 4.36 6.48 1.05 1.18 1.01 0.47 0.61 
EXCALIBUR 4.79* 6.66 0.66 1.12 0.98 0.35 0.45 
SARANAC-AR 4.42 6.55 0.87 1.19 0.95 0.44 0.54 
MULTIKING-I 3.70 6.22 1.00 1.23 1.17 0.50 0.59 
BUFFALO 3.88 6.26 0.88 1.11 1.14 0.51* 0.62 
MEAN 4.54 6.85 1.01 1.24 1.17 0.51 0.64 
c.v., % 9.81 5.94 12.30 7.49 8.65 17.57 10.83 
L.S.D., 0.05 0.63 0.57 0.17 0.13 0.14 0.13 0.10 
1990 TOTAL INCLUDES 4 HARVESTS DATED JUN26, AUG10, SEP06, AND OCT30. 
5.21** 
4.75 
4.90* 
4.73 
4.89* 
4.32 
4.69 
4.80 
4.50 
4.31 
4.11 
4.25 
4.63 
4.32 
4. 53 
4.19 
4.56 
4.24 
4.33 
3.56 
4.00 
4.49 
4.26 
4.58 
5.91 
0.38 
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3-YR 
TOTAL 
17.22** 
17.06* 
16.81* 
16.79* 
16. 77* 
16.70* 
16.56* 
16.55* 
16.53* 
16.43* 
16.35* 
16.29* 
16.26* 
16.18* 
16.17• 
16.17* 
16.00 
15.99 
15.92 
15.85 
15.80 
15.77 
15.71 
15.56 
15.29 
15.25 
15.24 
15.17 
15.01 
14.97 
14.41 
14.39 
15.97 
5.36 
1.20 
1991 TOTAL INCLUDES 6 HARVESTS DATED MAY02, JUNOS, JUL11, AUG16, SEP12, AND 0CT30. 
**HIGHEST YIELDING VARIETY IN THE COLUMN. 
*NOT SIGNIFICANTLY DIFFERENT FROM THE HIGHEST YIELDING VARIETY. 
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TAI!Ll!: 4. DRY MATTER YIELDS (TONS/ACRE) OF ALFALFA VARIETIES 
SOWN 14 APR 1992 AT BOWLING GREEN, KENTUCKY. 
1992 HARVESTS 1992 
VARIJ1iTY JUL15 AUG10 SEP11 TOTAL 
APOLLO-SUPREME 3.15** 0.83* 0.82* 4.80** 
LEGACY 2.86• 0.73* 0.88** 4.47* 
MULTI STAR 2.81* 0.73* o.8s• 4.39* 
89-30 2.99• 0.60* 0.78• 4.37* 
MAGNUM-III 2.77• 0.76* 0.82* 4.36* 
SARANAC-AR 2.90* 0.67* 0.75 4.33* 
MULTIKING-I 2.91* 0.66* 0.73 4.30* 
5373 2.64* 0.77* 0.83* 4.24* 
CIMARRON-VR 2.70* 0.71* 0.81* 4. 22 * 
2852 2.62* 0.71* 0.82* 4.15* 
DK133 2.59* 0. 73* 0.80* 4.12* 
WEBFOOT-MPR 2.59* 0.69* 0.78* 4.06* 
AGGRESSOR 2.37• 0.84** 0.82* 4.03* 
ZENITH 2.57* 0.68* 0.78• 4.03* 
STINE-9227 2.44* 0.68* 0.75 3.87 
DOMINATOR 2.42* 0.66* 0.76 3.83 
DAWN 2. 56* 0.53 0.73 3.83 
CF-EDGE 2.33* 0.67* 0.78* 3.78 
CROWN-II 2.25 0.76* 0.75 3.76 
RES I STAR 2.40* 0.63 0.71 3.75 
WL322HQ 2.49* 0.59 0.62 3.70 
ASSET 1.98 0.80* 0.83• 3.61 
GARST630 1.98 0.79* 0.83* 3.60 
A9008 2.01 0.78* 0.81* 3.60 
ARC 2.26 0.60 0.69 3.55 
FORTRESS 2.17 0.64 0.73 3.54 
TRIDENT 2.03 0.72* 0.76 3.51 
WAMPR 1.87 0.79* 0.83* 3.48 
DART 1.95 0.75* 0.75 3.45 
BUFFALO 2.11 0.61 0.68 3.40 
5454 1.88 0.72* 0.79* 3.39 
MEAN 2.43 0.70 o. 77 3.92 
C. V • 1 % 24.28 18.92 10.18 14.92 
L.S.D. 0.05 0.83 0.19 0.11 0.82 
**HIGHEST YIELDING VARIETY IN THE COLUMN. 
* NOT SIGNIFICANTLY DIFFERENT FROM THE HIGHEST YIELDING VARIETY. 
TABLE 5. DRY MATTER YIELDS (TONS/ACRE) OF ALFALFA VARIETIES 
SOWN 22 AUG 1990 AT PRINCETON, KENTUCKY. 
VARIETY 
"RES I STAR 
ASSET 
5472 
GARST630 
2852 
WAMPR 
ARROW 
CIMARRON-VR 
AN STAR 
AGGRESSOR 
MAJESTIC 
WL317 
WL225 
ALFAGRAZE 
5373 
DART 
BUFFALO 
DAWN 
HAYMARK 
APOLLO-SUPREME 
SARANAC-AR 
WL320 
83T27 
LEGEND 
B-54 
LIBERTY 
BELMONT 
EXCALIBUR 
SABRE 
MEAN 
c.v.' % 
L.S.D., 0.05 
1991 
TOTAL MAY14 
5.61** 1.20** 
5.38* 1.12* 
5.14* 1.01* 
5.09* 0.99• 
4.98* 1.11* 
5.oo• 1.11• 
5.10* 1.04* 
5.16* 1.01* 
5.08* 1.11• 
4.96• 0.99• 
4.96• 1.02* 
4.60 1.00* 
4.96* 0.92 
4.29 1.14* 
4.79* 0.89 
4.71 0.98* 
4.67 0.95* 
4.71 0.91 
4.89* 0.82 
4.61 0.80 
4.68 0.91 
4.77 0.68 
4.33 0.81 
4.48 0.89 
4.32 0.95* 
4.15 0.97* 
4.50 0.82 
4.55 0.67 
3. 64 o. 78 
4.76 0.95 
12.44 20.92 
0.83 0.28 
1992 HARVESTS 
JUN18 
1.42* 
1.47** 
1.35* 
1.34* 
1.34* 
1.40* 
1.36* 
1.31* 
1.26* 
1.33* 
1.32* 
1.28* 
1.31* 
1.39* 
1.28* 
1. 29* 
1.18 
1.28* 
1.22 
1.31* 
1.22 
1.13 
1.24 
1.25 
1.26* 
1.22 
1.12 
1.06 
1.11 
1.28 
13.49 
0.22 
JUL16 
1.13* 
1.10* 
1.15* 
1.15* 
1. 20** 
1.07* 
1.10* 
1.12* 
1.13* 
1.16* 
1.02* 
1.18* 
1.01* 
1.14* 
0.98 
1.02* 
1.05* 
1.06* 
1.04* 
1.05* 
1.04* 
1.04* 
1.07* 
0.94 
0.93 
1.08* 
0.94 
0.91 
0.93 
1.06 
14.76 
0.22 
AUG13 
0.47* 
0.39 
0.49* 
0.50** 
0.46* 
0.44* 
0.45* 
0.45* 
0.45* 
0.46* 
0.40 
0.50** 
0.41 
0.46* 
0.45* 
0.42 
0.46* 
0.46* 
0.40 
0.43* 
0.36 
0.46* 
0.42 
0.39 
0.43* 
0.41 
0.40 
0.35 
0.32 
0.43 
12.86 
0.08 
SEP10 
0.40* 
0.39• 
0.42* 
0.48•• 
0.39• 
0.43• 
0.40• 
0.36 
0.36 
0.45* 
0.36 
0.40* 
0.33 
0.37* 
0.39* 
0.35 
0.42* 
0.32 
0.27 
0.40* 
0.26 
0.32 
0.41~ 
0.24 
0.31 
0.32 
0.35 
0.19 
0.26 
0.36 
23.64 
0.12 
1992 
TOTAL 
4.63** 
4.48* 
4.41* 
4.46* 
4.49* 
4.44* 
4.34* 
4.24* 
4.32* 
4.40* 
4.13* 
4.36* 
3.98* 
4.50* 
3.98* 
4.05* 
4.08* 
4.03* 
3.74 
3.99* 
3.80 
3.63 
3.95* 
3. 71 
3.87* 
4.01* 
3.63 
3.17 
3.40 
4.08 
14.01 
0.80 
2-'YR 
TOTAL 
10.24** 
9.86* 
9.55* 
9.55* 
9.46* 
9.45* 
9.44* 
9.40* 
9.39* 
9.36* 
9.09• 
8.96* 
8.94* 
8.79* 
8.77* 
8.76* 
8.75* 
8.75* 
8.63 
8".60 
8.48 
8.40 
8.28 
8.19 
8.19 
8.15 
8.13 
7.72 
7.04 
8.84 
12.26 
1.52 
1991 TOTAL INCLUDES 5 HARVESTS DATED MAY02, JUN06, JUL10, AUG14, AND SEP11. 
**HIGHEST YIELDING VARIETY IN THE COLUMN. 
* NOT SIGNIFICANTLY DIFFERENT FROM THE HIGHEST YIELDING VARIETY. 
QUALITY IN FORAGES: A DEFINITION 
Quality in forages has been defined as the ability of a forage to produce a desired 
animal response. Forage quality is usually defined by referring to the chemical analysis of 
the forage using terms like crude protein, acid detergent fiber (ADF), neutral detergent fiber 
(NDF), total digestible nutrients (TDN), Net Energy for lactation ~. and Relative Feed 
Value (RFV). While visual characteristics are an important and sometimes a dominant factor 
in determining quality, this discussion will focus on the chemical definition of quality. A set 
of standards for hay quality has been established by the Hay Market Task Force of the 
American Forage and Grassland Council (Table 6). 
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Table 6. Legume, grass, and mixed hay quality standards. 
Quality CP' ADF NDF DDM3 DMI4 RFV 
Standard' ---------------- %of DM ---------------- % % ofBW 
Prime >19 <31 <40 >65 >3.0 > 151 
1 17-19 31-35 40-46 62-65 2.6-3.0 125-151 
2 14-16 36-40 47-53 58-61 2.3-2.5 103-124 
3 11-13 41-42 54-60 56-57 2.0-2.2 87-102 
4 8-10 43-45 61-65 53-55 1.8-1.9 75-86 
5 <8 >45 >65 <53 < 1.8 <75 
, Standard assigned by Hay Market Task Force of AFGC 
2 CP = crude protein, ADF = acid detergent fiber, NDF = neutral detergent fiber. 
3 Digestible Dry Matter (DDM, %) = 88.9- .779 X ADF. 
4 Dry Matter Intake (DMI,% of body weight) = 120/NDF. 
6 Relative Feed Value (RFV) = [DDM X DMIJ/1.29. Reference hay of 100 RFV contains 
41% ADF and 53% NDF. 
Agronomically speaking, producing high quality forage either as hay or haylage 
means incorporating a legume into the stand and cutting at the proper stage of maturity. 
Alfalfa is the highest quality forage legume grown in Kentucky. Alfalfa cut in the bud to first 
flower stage will produce good yields of hay with high crude protein and energy content. 
Quality alfalfa is in great demand in dairy diets because of its high level of protein and 
energy, and because it adds long fiber to the diet. In general, legumes will have lower fiber 
and higher crude protein, energy, and RFV than grasses. It is important to realize that 
species differ in some quality potentials. For example, red clover will often have equal 
energy but will almost always be less protein than alfalfa. 
Varieties and Forage Quality. No topic has been so hotly discussed, researched, 
and publicized in the past few years as has that of whether alfalfa varieties differ in their 
forage quality. You have varieties selected to have more than 3 leaflets per leaflet 
(multifoliate alfalfas, such as MultiKing I, G2833, and so on) and 3-leaflet varieties that have 
been selected for forage quality (WL322 HQ). Do these really have higher quality that you 
can get to the barn and do you give up any other agronomic benefits (like yield) by using 
them. Research specific to forage quality of these varieties is still being summarized for 
Kentucky. However, it is clear from research in other states that the first round of these 
"quality" varieties do not have an advantage over other high-yielding varieties. On the other 
hand, research is continuing on improving the quality of alfalfa stems (which we know we 
can get to the barn) and in improving the agronomic qualities of multifoliate alfalfas. 
Clearly, moving towards higher quality alfalfas in a step in the right direction. 
32 
QUALITY AT THE SALE: THE VALUE OF QUALITY 
Hay is not a commodity like corn, wheat, or soybeans and has not set price - which is 
both bad and good. It makes it difficult to know how to price one's own hay for sale, but at 
the same time allows a premium price to be earned for high quality. 
Several factors are going to cause the value/cost of quality hay to be high in the 
coming months. Firstly, about 1 out of 6 fields of alfalfa in Kentucky were severely 
damaged or killed by late spring frosts. A lack of good curing weather has delayed many 
cuttings and many cuttings have had rain damage. In addition, hay supplies in the upper 
mid-west (Wisconsin, Minnesota, Michigan) are low, also because of winter kill of alfalfa 
stands. Demand for high quality hay will be even greater than normal in 1992-93. 
What Can I Afford to Pay For Hay? No other livestock enterprise is as sensitive to 
forage quality as the lactating dairy cow. Significant investments are made each year in 
Kentucky either on the production and storage of quality forage or the purchase of 
supplemental forage for dairy rations. The forage crop of choice for most dairies is alfalfa. 
However, recent years have seen excessive rain, untimely frosts, and general poor weather 
conditions either for the growth or the harvest of quality alfalfa. In addition, costs of high 
quality alfalfa hay are expected to rise in the face of continuing demand and poor local 
supply. Is alfalfa worth it? Many Kentucky dairymen will ask themselves "What can I pay 
for good alfalfa this year?" Many will look at the costs associated with growing alfalfa and 
ask if raising their own hay is economical. These are excellent and very tough questions. 
Firstly, alfalfa is and will continue to be the highest yielding, highest quality forage 
legume in Kentucky. Yields of ten tons per acre have been achieved in intensively managed 
research plots of alfalfa. Secondly, in order to determine if alfalfa production is economical 
and what good hay is worth, it is important to have a better understanding of what it actually 
costs to produce alfalfa, The actual amount that can be paid for hay is an elusive figure and 
will vary with the year, the supply and demand for hay, and most importantly with the 
ability of the individual dairyman to utilize the quality in the hay. 
Costs of Raising Alfalfa 
Establishment Costs. Alfalfa is a forage crop that provides high quality hay, haylage 
or pasture for 4 to 10 years. Therefore, establishment costs can be spread over multiple 
years. The actual establishment costs for individual farms will vary according to soil fertility 
needs and the practices used. A typical budget for seeding alfalfa conventionally or by no-
till methods shows that alfalfa can be seeded for $135 to $169 per acre, depending on the 
seeding method used (Table 7). This figure can be considerably higher if the site requires 
large amounts of limestone or fertilizer in preparation for seeding. 
Production Costs. A glance at Table 8 could lead to the conclusion that alfalfa hay' 
is.·not cheap. However, a closer look reveals that a large portion of costs are fixed 
(pesticides, machinery investment) and that the costs per ton of production can be reduced by 
managing for high yields. The actual cost/ton for an individual's operation can be 
considerably less than the figures in Table 8. For example, if hay making equipment and 
bale storage is already available, per acre costs can be reduced (at least on a short term 
basis) by $87.84 (3 T/A) to $111.36 (6 T/A). 
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The keys to profitable alfalfa production are keeping costs per ton of production low 
which does not mean necessarily mean low input or low management. Information from the 
Pennsylvania Alfalfa Growers Program indicates the cost per ton of production was lowest on 
high-yielding, well-managed alfalfa. These high-yielding alfalfa fields also produced the 
highest net return per acre (Table 9). 
Alfalfa Versus Other Hays. The significant cost to produce one acre of alfalfa may 
seem to be a good reason to concentrate on "cheaper" forage hay crops. However, on the 
basis of superior yields alone, alfalfa may be cheaper to grow. Missouri farm analysis 
records indicate that alfalfa has a lower total cost/ton than grass/clover or other hays (Table 
10). Alfalfa has the added advantage of higher quality, especially crude protein. 
Table 7. Establishment budget for alfalfa seeded conventionally and no-till (per acre basis). 
Conventional No-till 
Seed plus inoculum 46 46 
Fertilizer (P,K, Boron) 1 30 30 
Lime2 10 10 
Preplant herbicides. Balan or Eptam for 19 11 
conventional seeding, paraquat for no-till. Includes 
application and product costs. 
Post-emergence herbicides. Grass and broadleaf 28 28 
control. Includes application and product costs. 
Land preparation (moldboard plow, double discing, 28 ---
smoothing, and rolling) 
Seeding Operation . 8 10 
Total Establishment Costs per acre. 169 135 
, Figure include 40 lb. P 206 , 100 lb. K20, and 1 lb. Boron at $. 25/lb of P 206 , $0. 1 2/lb K20 
and $4/lb Boron, respectively. Actual amounts will depend on soil tests. 
2 Lime figure is for application of one ton/A. Actual costs vary with source of limestone. 
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Table 8. Production Budget Hay enterprise Based on 5 year stand life. 
Yield per acre 
Input 3 4 5 6 
Fertilizer 1 24.24· 31.25 38.05 44.75 
Pesticides 2 26.15 26.15 26.15 26.15 
Machinery Operation 3 24.00 32.00 40.00 48.00 
Machinery Investment 4 64.32 64.32 64.32 64.32 
Storage 6 23.52 31.36 39.20 47.04 
Labor • 20.70 27.60 34.50 41.40 
Establishment costs, spread over 5 31.80 31.80 31.80 31.80 
years. 
Non-land costs, $/A 214.73 244.48 274.02 303.46 
Non-land costs, $/A 71.58 61.12 54.80 50.58 
1 Based on replacing nutrients removed, P, K, and Boron. 
2 Includes weed, weevil, and potato leafhopper control. 
3 Fuel, oil, repairs, and twine. 
4 Calculated for a minimum of 60 acres with all machinery on the same depreciation 
schedule. 
6 Calculated at 14/ft2 per ton and $3 .50/ft2 with annual ownership costs of 16% of new 
cost . 
• $5/hour. 
Table 9. Production Cost, Cost Per Ton, and Net Returns at Various Yield Levels; 1982 
Pennsylvania Alfalfa Growers Program. 
Yield Range Ave. Yield Production Cost Per Net Return 
. 
Tons/A . Tons/A Cost/A Net Ton Per Acre 1 
3.0-3.9 3.45 $259.85 $85.97 $-15.64 
4.0- 4.9 4.63 242.34 59.84 81.71 
5.0- 5.9 5.39 252.65 54.35 124.46 
6.0- 6.9 6.59 292.05 49.84 181.30 
7.0- 7.9 7.39 285.36 42.73 251.46 
8.0- 8.9 8.24 312.78 42.77 277.86 
1 Based on $80/ton of net yield. 
Source: Baylor & Waters. 1983. American Forage and Grassland Conference 
Proceedings. 
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Table 10. Eight Year Average Costs Per Acre and Per Ton for Alternative Hay 
Crops (Missouri Mail-In-Records Crop Enterprise Analysis). 
Alfalfa Mixed Hay Grass and 
Hay (Grass-Cioverl Other Hay 
Non-land cost, $/acre $134 $77 $62 
Total cost, $/acre 189 114 94 
Average yield, tons/acre 3.30 1.80 1.51 
Non-land cost, $/ton 41 43 41 
Total cost, $/ton 57 63 62 
Source: V.E. Jacob and CarrolL. Kirtley, University of Missouri Farm Management 
Newsletter, FM82-8, August 1982. 
How Much Can I Pay For Good Hay? One way to determine the value of hay is to 
see what hay has sold for in the past. Quality hay auctions have been held in Wisconsin 
based on forage quality analysis since 1983. The hays are tested on-site, assigned to one of 
six grades bases on the forage analysis (Table 6), and then sold by auction. Premium dairy 
quality hay (Prime and Grade 1) hay sold for between $106 and $115 per ton according to a 
six year average of hay auctions in Wisconsin (Table 11). 
Table 11. Average, maximum, and minimum prices paid by grade in tested hay auctions in 
Wisconsin, 1983-1989. 
------------------------- $ per Ton --------------------------
Grade RFV 6 yr. avg. Maximum Minimum 
Prime > 151 115 164 89 
1 125-150 107 150 78 
2 103-124 90 125 62 
3 87-102 75 101 48 
4 75-86 61 80 38 
5 <75 55 72 40 
The value of better hay tends to remain high even in surplus years while average to 
poor hay prices usually are depressed under similar situations. However, in years with 
shortages of hay, dairy farmers have been willing to pay $150 to $164 per ton for this top 
quality hay. 
Another way to estimate values of hay is to generate rations based on a range of hay 
qualities (Table 12). Rations for Prime through grade 5 hays were balanced for protein and 
36 
energy while holding total dry matter intake per cow at a constant figure (Table 13). The 
value of Prime hay was set at $100 to make comparisons easier. The total daily feed cost for 
hay and grain was calculated using $80 per ton for com grain and $180 per ton for soybean 
meal (SBM). Holding daily expense for grain and hay at $2.13 (the actual cost of the ration 
feeding Prime hay, com, and SBM), the value of each hay grade was calculated based on 
subtraction. For example, the Grade 1 hay ration left $1.20 to pay for the 25.4 lb. of hay 
after subtracting the cost of com and SBM. Therefore, relative to Prime hay at $100, Grade 
1 hay can be calculated to be worth $94.57 per ton ( [$1.20/25.4] X 2000 = $94.57). 
Table 12. Quality test information for each hay used in rations in Table 10. 
Grade RFV CP ADF NDF NE, 
--------------------------- % --------------------------- Meal/lb. 
Prime 156 20 30 39 
1 138 18 33 43 
2 110 15 38 50 
3 100 12 41 53 
4 81 9 44 63 
5 75 7 46 66 
A couple of assumptions made in this calculation from hay rations probably 
underestimate the value of high quality hay. It is assumed that you can compensate for 
poorer quality hay by feeding more grain. Research has also shown that this is not so. 
.68 
.65 
.61 
.58 
.55 
.54 
Also, there may be other characteristics about poorer quality hays that limit intake outside of 
the quality parameters measured (low protein, high fiber). Often these hays may have 
excessive amounts of weeds, some of which may be unpalatable to cows. These poorer hays 
may be low in quality because of rain damage, excessive mold or dust, or heat-damaged 
protein. 
Present Hay Situation and Hay Values. Currently, there are unseasonably low 
quantities of high quality hay (RFV > 120) according to testing data compiled by the 
Kentucky Department of Agriculture. Shortages of hay in the dairy states of Wisconsin and 
Minnesota and low rainfall in the western US will also influence hay prices upward. At 
present, it seems apparent that prices for Prime and Grade 1 and 2 hay will be high. If 
buying hay is necessary this year, locate and lock in a price for quality hay now. Although 
predictions are prone to have some error associated with them, and it is possible that the 
present hay situation could tum around, large improvements in the availability of quality hay 
do not seem like! y. 
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Table 13. Grain and hay ration composition and cost for hays representing each hay grade 
standard. Rations provide a 19% ADF diet for a 1350 lb. cow milking 60 lb./day at 3.8% 
butterfat. Total intake per cow held constant at 46 lb./day. 
HAY GRADE 
Ingredient Prime 1 2 3 4 5 
lb./day 
Corn 17.3 18.5 20.1 20.4 20.6 20.8 
Soybean 
--- 2.1 4.4 6.0 7.4 8.1 
Meal 
Hay 28.8 25.4 21.3 19.3 17.7 16.7 
Daily Costs For Grain and Hay' 
Corn $0.69 $0.74 $0.80 $0.82 $0.82 $0.83 
Soybean 
--- $0.19 $0.40 $0.54 $0.67 $0.73 
Meal 
Hay $1.44 $1.20 $0.93 $0.77 $0.64 $0.57 
Total $2.13 $2.13 $2.13 $2.13 $2.13 $2.13 
Hay Value' 
$100fT $95fT $87fT $80fT $72fT $68fT 
\ The total daily cost for grain and hay held constant at $2.13 per cow for all rations. 
This figure based on Prime hay value set at $1OOfT, Corn at $80fT, and Soybean meal 
at $180fT. 
2 Values for hays other than Prime calculated by holding ration cost constant and 
subtracting the cost of the extra corn and soybean meal needed to balance the ration. 
So How Much Can I Pay For Hay? Presently, we are back to the toughest question 
in this discussion. Frankly, there is no simple answer. Based on the hay auctions in 
Wisconsin, it seems feasible to pay up to $130 to $160 per ton for Prime and Grade 1 hays. 
Feeding these hays would be most cost effective when fed to healthy, high producing dairy 
cows in early lactation. The only way to determine if this type of expense for hay is 
economical for individual farms is to know the production potential for the cow herd given 
the level of management in place. Then each individual must determine if the ration that 
could be built around this hay is cost effective. 
A large part of this discussion of hay value was based on fixed prices for corn and 
soybean meal. Prices for these inputs are presently low and probably will remain low if the 
present crop is harvested without difficulty. Low prices for corn and soybean meal will help 
keep ration costs down if poorer quality hays must be fed. [Remember that it is not possible 
to infinitely substitute grain for hay in dairy rations without a penalty in either milk 
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production or cow health.] In addition, corn silage yields and quality look to be outstanding. 
Therefore, it may be possible to get some of the long fiber necessary in dairy rations from 
cheaper and more available corn silage. 
QUALITY AND ANIMALS: 1HE PROBLEM OF UTILIZATION 
The real bottom line in forage 
profitability is utilization. Greatest 
profits are realized when high yields 
of high quality forages are efficiently 
converted into meat or milk. Quality 
hay means profits. A Tennessee study 
with 550 lb. beef steers found that 
good quality alfalfa hay produced 
Table 14. Effect of alfalfa hay quality on performance of 
gains of 1.85 lb./day compared to 1.49 
and -0.06 lb./day with fair and poor 
quality hays, respectively (Table 14). 
Several techniques can improve 
utilization of Kentucky forages. First, 
all hay, haylages, and silages should 
beef steers• 
Good 
Crude 18.7 
Protein,% 
Crude Fiber 29.4 
Animal Performance 
Hay Intake, 17.1 
lb/day 
Gain, lb/day 1.85 
* 550 lb. beef steers. 
Source: University of Tennessee 
~ Poor 
15.9 13.7 
35.4 46.7 
16.5 13.8 
1.49 -0.06 
be tested for nutrient content. Secondly, highest quality forages should be directed to those 
animals with the greatest potential for production. Thirdly, all avenues should be explored to 
make a quality product. Techniques which can improve the quality of forage include the use 
of propionic acid-type hay preservatives and making haylage instead of depending on good 
curing weather for hay. Lastly, there is a growing number of Kentucky dairymen exploring 
the possibility of intensive grazing of high quality alfalfa pastures to save on labor, 
harvesting costs, and amount of feed purchased. 
SUMMARY 
Forages are marketed indirectly and as such the economic benefits of high quality and 
high yields are hard to assess. Crops like alfalfa are expensive to produce and require high 
levels of management, but have the greatest potential return because of their high yield, high 
quality, and long stand life compared to other legume options like red clover. The key to 
profitable alfalfa production is a solid emphasis on quality from the seed to the sale to the 
animal. 
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